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Description
FIELD OF THE INVENTION

[0001] Thisinvention concerns a photographic developer kit for processing color photographic materials, and a meth-
od for preparing a developer from said kit.

BACKGROUND OF THE INVENTION

[0002] In the color photographic film processing, color developers are used that contain as their main constituent a
color developer in an alkaline-medium. Such a color developer also contains other constituents such as permeabilizing
agents, antifogging agents, preservatives, etc.

[0003] Itis known that the different constituents of a color developer can be packaged separately. It is thus obtained
kits for photographic processing, generally comprising several parts each containing one or more constituents of the
developer. These different parts are mixed, and if necessary diluted by the end user, to obtain the ready-to-use color
developer. Such packaging in kit form is necessary because the different constituents of the color developer become
unstable once present together in the same solution. Further, photographic processing kits are designed to facilitate
the preparation of the ready-to-use developer by a non-specialized end user.

[0004] For processing motion picture film, there exists a kit comprising two concentrated solutions, called concen-
trates, namely an alkaline concentrate and a concentrate containing the developer, and a solid part consisting of 3,5-din-
itrobenzoic acid as a wet powder. This arrangement does not allow the automated manufacture of the kit, because the
packaging of the powder is difficult to industrialize.

[0005] In addition, to obtain a homogeneous developer from these liquid concentrates and this solid part, it is nec-
essary to mix the different components of the kit in a certain order, so that the powder dissolves completely.

SUMMARY OF THE INVENTION

[0006] One object of the presentinvention is to provide a color developer kit with a simplified packaging and improved
stability, that is easier to industrialize. A further object of the invention is to provide the end user with a kit that allows
a simple, rapid, and reproducible preparation of the ready-to-use color developer. A further object of the invention is
to provide a kit that affords an efficient ready-to-use color developer.

[0007] These objects are achieved by the present invention, which concerns a photographic developer kit comprising
two concentrates.

[0008] One of the concentrates, Concentrate (A), is a basic aqueous solution having a pH greater than or equal to
8 containing a compound of formula (1) :

No,

R(n)
ey

where X is -COOH or -SO3H, M is an alkali metal or ammonium, R is an alkyl group with preferably from 1 to 3
atoms of carbon, and nis 0, 1, 2 or 3.
[0009] The second concentrate, Concentrate (B), is an aqueous acidic solution containing a color developer of the
paraphenylenediamine type.
[0010] The redox potential of compound (I) is preferably greater than -700 mV.
[0011] The redox potential of compound (I) is measured against a Ag/AgCI/KCI, 3M reference electrode.
[0012] The invention further concerns the use of this kit for the preparation of a ready-to-use color developer, and a
method for the preparation of a ready-to-use color developer that comprises mixing the two concentrates (A) and (B)
in any order.
[0013] In one embodiment, the position of the nitro group is meta or para to the X group, and nis 0, i.e., the benzene
ring bears no alkyl group. In another embodiment, the nitro group is para or meta to the X group, R is an alkyl group
having from 1 to 3 carbon atoms and nis 1, 2 or 3.
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[0014] In the scope of the invention, the compound of formula (l) can be 3-nitrobenzoic acid (redox potential -650
mV), 4-nitrobenzoic acid (redox potential - 580 mV), 3-nitrobenzenesulfonic acid (redox potential -600 mV), and 4-ni-
trobenzenesulfonic acid. Because the compound (l) is dissolved in a basic solution, it occurs as a salt, for example a
salt of sodium, potassium, lithium or ammonium.

[0015] In any cases the volume and concentration of the concentrate (A) will be adjusted to obtain a ready-to-use
developer containing between 2 x 104 mole/l and 3 x 10-3 mole/l (0.350 g/l) of compound (1).

[0016] In a specific embodiment, the concentrate (A) contains the nitrobenzoic acid as its sodium salt at a concen-
tration between 2.5 x 103 mole/l and 15 x 10-3 molel/I.

[0017] In a specific embodiment, the concentration of the sodium salt of the nitrobenzoic acid in the concentrate (A)
is about 7.5 x 10-3 mole/I.

[0018] The kit of this invention has a particularly simple packaging because it comprises only two liquid concentrates.
It allows a rapid and simple preparation of the ready-to-use color developer by the end user. Photographic materials
processed from the kit of the invention exhibit good sensitometric results, in particular low fogging without reduced
rapidity.

[0019] The concentrate (A) useful in this invention is a basic solution obtained from alkaline compounds such as
sodium or potassium carbonate, borax, sodium or potassium hydroxide, or sodium metaborate, in aqueous solution.
This concentrate (A) can contain chelating agents, water softeners such as aminopolycarboxylic acids, for example
ethylenediaminetetra-acetic acid (EDTA), diethylenetriaminepenta-acetic acid (DTPA), isopropanoldiaminetetra-acetic
acid (DPTA), aminopolyphosphonic acids, for example amino-N,N dimethylenephosphonic acids, hexametaphosphate,
Dequest® (2000, 2006, 2010, etc.), and Versenex 80®.

[0020] The volume and the pH of the concentrate (A) will be adjusted to obtain a ready-to-use developer with a pH
of at least 8, preferably between 10 and 12.

[0021] The developer used in the concentrate (B) is a p-phenylenediamine, for example 2-amino-5-diethylaminoto-
luene (known as CD2), 4-amino-N-ethyl-N-(B-methanesulfoamidoethyl)-m-toluidine (CD3), 4-amino-3-methyl-N-
ethyl-N-(B-hydroxyethyl)aniline (CD4). CD2 is generally used in color developers for positive motion picture films, CD3
is generally used in color developers for negative motion picture films, and intermediate motion picture films.

[0022] The developer concentration and the volume of the concentrate (B) will be adjusted to obtain a ready-to-use
developer containing a developer concentration of at least 7 x 10-3 mole/l, and preferably between 9 x 10-3 and 2 x
102 molel/l.

[0023] The concentrate (B) containing the color developer can contain other compounds such as for example anti-
oxidants or surfactants. The antioxidants that can be used in the concentrate (B) are for example alkali metal sulfites,
metabisulfites and bisulfites, sulfur compounds able to generate sulfite ions in aqueous solution, ascorbic acid and its
derivatives, and hydroxylamine derivatives, etc.

[0024] In a specific embodiment, the concentrate (B) contains CD3 as color developer, and sulfite. The pH of this
concentrate is kept acidic, and is less than or equal to 3.

[0025] These concentrates are mixed at the time of use either to prepare a color developer, or to prepare a replen-
ishment or maintenance solution to maintain the efficiency of the developer during use. In the scope of the invention,
the concentrates can be mixed in any order. To make the preparation of the ready-to-use developer even easier, the
volumes of the concentrates (A) and (B) can be such that mixing the concentrates yields one liter of color developer
without having to dilute the mixture.

[0026] The concentrates (A) and (B) can contain other compounds, for example antiseptics, heat stabilizers, devel-
oping activators such as thioether or oxothioether compounds, or benzylamine.

[0027] After mixing the concentrates, it may be necessary to adjust the pH to a value advantageously between 10.0
and 11.0, or to buffer the mixture to obtain a ready-to-use color developer.

[0028] In a specific embodiment, the kit of the present invention is designed for the preparation of a color developer
for negative motion picture films such as Eastman Color Negative® marketed by Kodak. Conventionally, this process
comprises a color development step in the presence of CD3, a bleaching step, and a fixing step. The bleaching step
and the fixing step can be replaced by a single bleaching-fixing step. One or more washing baths can be inserted
between these successive steps.

[0029] The present invention is illustrated by the following examples.

EXAMPLE 1: Preparation of concentrate A

[0030] In a vessel fitted with a magnetic stirrer containing 950 ml of distilled water, were added 4.0 g of NaBr, 125.8
g of Na,COg, 3.02 g of NaHCO3, and 19.3 g of DEQUEST 2006 chelating agent in 40% solution. To this stirred solution
was added 7.5 x 10-3 moles of 3,5-dinitrobenzoic acid as indicated in Table | below. Nitrobenzoic acids marketed by
Aldrich were used in dry powder form. This solution was stirred for 30 minutes to obtain complete dissolution of the
nitrobenzoic acid in the solution. Demineralized water was added to this solution to obtain 1 liter of solution. The pH
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of the solution was 10.9.

TABLE I
Concentration in the concentrate A (g/l)
A - 3,5-dinitrobenzoic acid (control) 1.58
B - 3-nitrobenzoic acid 1.247
C - 4-nitrobenzoic acid 1.247
D - 3-nitrobenzene sulfonic acid 1.683

[0031] All these concentrations in g/l correspond to 7.5 x 10-3 mole/liter.
[0032] In this way the concentrate (A) was obtained containing the nitrobenzoic acid as its sodium salt.

EXAMPLE 2

[0033] A sample of the concentrate (A) prepared by the procedure of example 1 was kept in a plastic bottle at 50°C
for times indicated in Table Il below. Samples of the concentrate were taken at 9, 20, 30, 37 and 83 days, and the
quantity of nitrobenzoic acid remaining (quantity of salt) was measured. The variation in the amount of nitrobenzoic
acid between the freshly prepared concentrate and the concentrate at time t (expressed in %) is given in the table
below. The quantity of nitrobenzoic acid was measured by HPLC (variability of measurement +/- 2%).

[0034] The following results were obtained:

TABLE Il
Variation (%) of nitrobenzoic acid
number of days AF-9 3NBA 4ANBA 3NBSA
0 0 0 0 0
9 0 0 0 0
20 0 0 0 0
30 2.10 0 0 0
37 4.66 0 0 0
83 9.87 0 0 0

AF-9 : 3,5-dinitrobenzoic acid
3NBA : 3-nitrobenzoic acid

4NBA : 4-nitrobenzoic acid

3NBSA : 3-nitrobenzene sulfonic acid

[0035] No crystallization was observed during this time (crystallization test carried out at 5°C).
EXAMPLE 3

[0036] In this example, 1 liter of ready-to-use developer was prepared from the concentrate (A) prepared previously,
and a concentrate (B) with the following composition:
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Concentrate (B) (1 liter)
demineralized water 912 ml
anhydrous sodium sulfite | 52.9 g
CD3 116.3 g
pH at 25°C 3

ml of the concentrate (B) of example 1.

[0038]

To obtain 1 liter of ready-to-use developer (replenisher), 198.5 ml of concentrate (A) was mixed with 47.25

An Eastman Color Intermediate 5274® negative color film was exposed through a step tablet with 21 density

ranges, each of these ranges having an increment of 0.15 LogE with an exposure light of color temperature 2,850 K
and a D1 illuminator (Tungsten) for 1/50 sec. The film was developed using an ECN-2® photographic process, which
comprises the developer prepared in example 3, a bleaching bath, a fixing bath, and a final washing bath, the film and
the process both being commercialized by Kodak.

[0039] By reading in the three colors blue, green and red on a densitometer, the following sensitometric results were
obtained (freshly prepared baths).

Red-sensitive Green-sensitive Blue-sensitive

layer layer layer
Dmin (+/- 0.04) | 0.180 (0.177) 0.560 (0.557) 0.926 (0.924)
Dmax (+/- 0.10) | 1.467 (1.468) 2.050 (2.053) 2.327 2.331)

Contrast (+ 0.04)

'0.532 (0.534)

0.589 (0.590)

0.578 (0.573)

Speed (+ 4)

523.6 (523.5)

530.5 (530.1)

518.8 (519.9)

(: value obtained when the developer contained 3,5-dinitrobenzoic
acid.

Dmin = minimal density corresponding to an unexposed part of the
film (support + fog).

Dmax = maximal density of film.

Speed = 100(3-LogE), E being the exposure at the density point Dmin
+ 1.

Contrast = slope of the straight line between the point of density Dmin
+ 0.20 and that of the exposure above 1.35 LogE. "

Claims
1. AKkit for a color photographic developer comprising only two concentrated solutions wherein

(i) one of the concentrated solutions is a basic solution having a pH greater than or equal to 8, and containing
at least one compound of the formula:
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NO;

Rn)
4y

wherein X is -COOM or -SO;M with M selected from the group consisting of hydrogen, alkali metal
counter ion and ammonium counter ions, R is an alkyl group having from 1 to 3 carbon atoms, and n is equal
to0, 1,2 or 3, and
(ii) the second concentrated solution is an acidic aqueous solution having a pH less than or equal to 3 com-
prising a paraphenylenediamine color developing agent.

2. The kit according to claim 1 wherein the compounds of formula (I) have a redox potential greater than -700 mV
measured against a Ag/AgCI/KCI, 3M reference electrode

3. The kit according to claim 1 wherein the compound of formula (l) is selected from the group consisting of 3-ni-
trobenzoic acid, 4-nitrobenzoic acid, 3-nitrobenzene sulfonic acid, and 4-nitrobenzene sulfonic acid.

4. The kit according to claim 1 wherein the compound (1) is present in the concentrated solution in a quantity between
2.5 x 103 mole/l and 15 x 10-3 mole/l.

5. The kit according to claim 1 wherein the color developing agent is present in the developer in a quantity between
9 x 10-3 and 2 x 10-2 mole/I.

6. Use ofthe kit as defined according to any of claims 1 to 5 for the preparation of a color developer for the development
of color photographic materials.

7. Method of preparation of a color developer which comprises the steps of mixing the basic solution with the acidic
solution as defined according to any of claims 1 to 5 in order to obtain the homogenous color developer.

Patentanspriiche

1. Aus nur zwei konzentrierten Lésungen bestehender Satz fir eine farbfotografische Entwicklerlésung, worin

(i) es sich bei der einen der konzentrierten Lésungen um eine basische Lésung mit einem pH-Wert gleich oder
groBer als 8 handelt, die mindestens eine Verbindung der Formel:

X
NO;

Rn)
4y

umfasst, in der X -COOM oder -SO3M ist, M aus der aus Wasserstoff, Alkalimetall- und Ammonium-Gegenio-
nen bestehenden Gruppe ausgewahlt wird, R eine Alkyl-Gruppe mit 1 bis 3 Kohlenstoff-Atomen darstellt, und
n gleich 0, 1, 2 oder 3 ist, und
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(ii) die zweite konzentrierte L6sung eine saure wassrige Lésung mit einem pH-Wert kleiner als oder gleich 3
ist, die ein Paraphenylendiamin-Farbentwicklungsmittel umfasst.

2. Entwicklersatz nach Anspruch 1, worin die Verbindungen der Formel (I) ein gegen eine Ag/AgCI/KCI, 3M-Bezugs-
elektrode gemessenes Redoxpotential aufweisen, das gréRer als -700 mV ist.

3. Entwicklersatz nach Anspruch 1, worin die Verbindung der Formel (1) aus der aus 3-Nitrobenzoesaure, 4-Nitroben-
zoesaure, 3-Nitrobenzolsulfonsaure und 4-Nitrobenzolsulfonsdure bestehenden Gruppe ausgewahlt wird.

4. Entwicklersatz nach Anspruch 1, worin die Verbindung (I) in der konzentrierten Lésung in Mengen zwischen 2,5
x 10-3 mol/l und 15 x 10-3 mol/l vorliegt.

5. Entwicklersatz nach Anspruch 1, worin das Farbentwicklungsmittel in der Entwicklerlésung in Mengen zwischen
9 x 10-3 and 2 x 102 mol/l vorliegt.

6. Verwendung des Entwicklersatzes nach einem der Anspriiche 1 bis 5 fir die Herstellung einer Farbentwicklerlo-
sung zum Entwickeln von farbfotografischen Materialien.

7. Verfahren zur Herstellung einer Farbentwicklerlésung, mit dem Schritt: Vermischen der basischen L6sung mit der
sauren Lésung nach einem der Anspriiche 1 bis 5 zur Gewinnung der homogenen Farbentwicklerldsung.

Revendications

1. Kit pour révélateur photographique chromogéne comprenant uniquement deux solutions concentrées, ou

(i) l'une des solutions concentrées est une solution basique ayant un pH égal ou supérieur a 8 et contenant
au moins un composé représenté par la formule :

NG,

®

dans laquelle X est -COOM ou -SO3M, M étant choisi parmi le groupe comprenant un atome d'hydrogéne, un
contre ion de métal alcalin et des contre ions ammonium, R est un groupe alkyle de 1 a 3 atomes de carbone
etnestégala0,1,2o0u 3, et

(i) la seconde solution concentrée est une solution aqueuse acide ayant un pH inférieur ou égal a 3 comprenant
un développateur chromogéne paraphénylénediamine.

2. Kit selon la revendication 1, dans lequel les composés de formule (1) ont un potentiel d'oxydo-réduction supérieur
a -700 mV, mesuré contre une électrode de référence 3M Ag/AgCI/KCI.

3. Kit selon la revendication 1, dans lequel le composé de formule (1) est choisi parmi le groupe comprenant I'acide
3-nitrobenzoique, I'acide 4-nitrobenzoique, I'acide 3-nitrobenzéne sulfonique et I'acide 4-nitrobenzéne sulfonique.

4. Kit selon la revendication 1, dans lequel on utilise, dans la solution concentrée, une quantité de composé (l) com-
prise entre 2,5 x 10-3 moles/l et 15 x 10-3 moles/I.

5. Kitselon la revendication 1, dans lequel on utilise, dans le révélateur, une quantité de développateur chromogéne
comprise entre 9 x 10-3 et 2 x 10-2 moles/I.
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Utilisation du kit tel que défini selon I'une quelconque des revendications 1 a 5 pour la préparation d'un révélateur
chromogene pour le développement de produits photographiques en couleurs.

Procédé de préparation d'un révélateur chromogéne qui comprend le mélange de la solution basique et de la
solution acide telles que définies selon I'une quelconque des revendications 1 a 5, afin d'obtenir un révélateur
chromogene homogéne.
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